Transport mechanisms of a glycoside, p-nitrophenyl-beta-D-glucopyranoside, across rat small intestinal brush-border membranes.
We examined the mechanism of p-nitrophenyl-beta-d-glucopyranoside (p-NP-beta-d-Glc) transport in brush-border membrane vesicles from rat small intestine. The initial uptake rate showed an overshoot phenomenon in the presence of an inwardly directed sodium-ion concentration gradient. The overshoot disappeared when the sodium-ion concentration gradient was replaced with a potassium ion concentration gradient. d-Glucose and p-NP-beta-D-Glc analogues inhibited the uptake, whereas uridine, leucine and disaccharide did not. Data on the concentration dependence of p-NP-beta-D-Glc uptake indicated that two carrier-mediated systems are involved. The uptake via the high-affinity site required an inwardly directed sodium-ion concentration gradient, while the uptake via the low-affinity site proceeded such a gradient. D-Glucose competitively inhibited the initial uptake of p-NP-beta-D-Glc via the high-affinity site with a Ki value of 301 microM. The p-NP-beta-D-Glc is transported in the small intestine via both the same carrier-mediated transport system that takes up D-glucose and a distinct low-affinity carrier-mediated transport system.